Background: Dengue infection is one of the main health problems in more than 100 tropical and subtropical countries. This study aims to analyze the factors that play a role in the occurrence of dengue fever cases by applying the PRECED -PROCEED model. Subjects and Method:This was an analytic observational study with a case control design. The study was conducted at 8 sub-districts in Sukoharjo, Central Java, from May to July 2018. A sample of 200 study subjects was selected for this study by fixed disease sampling, comprising 50 peoples with dengue fever and 150 peoples without dengue fever. The dependent variables were dengue fever. The independent variables were intention, attitude, education, dengue fever prevention, family income, and sanitation. The data were collected by questionnaire and analyzed by path analysis run on Stata 13. Results: The risk of dengue fever was directly reduced by good environmental sanitation (b= -1.32, 95% CI= -2.09 to -0.54, p= 0.001) and good prevention behavior (b= -2.61, 95% CI= -3.55 to -1.67, p<0.001). The risk of dengue fever was indirectly affected by intention, attitude, education, and family income.
Africa, America, Eastern Mediterranean, Southeast Asia, and Western Pacific. In endemic countries, the burden of disease due to dengue infection becomes a large problem. In Southeast Asia an estimated 2.9 million cases and 5,906 deaths occur each year (Shepard, Undurraga and Halasa, 2013) . In 2017, the number of dengue cases in Indonesia reached 59,047 with 444 cases of death. Central Java ranked third for dengue cases cumulative incidence (21.60 per 100,000 population) and the first order for the case fatality rate (1.24%) among the provinces on the island of Java in 2017. Sukoharjo is one of the regencies in Central Java with a case fatality rate (1.63%) above Central Java (Dinas Kesehatan Provinsi Jawa Tengah, 2018) .
Research on dengue case predictions in Sukoharjo regency was carried out in 2016 using a Geographical Information System (GIS) model which reported findings that an increase in dengue fever cases was influenced by an increase in land expansion, population density, rainfall and river flow . In addition to these environmental conditions, several behavioral-related factors also become determinants in dengue cases, as reported by Nurrochmawati et al. (2017) , it is stated that the presence of bushes around the house, the presence of mosquito larvae, clean water, clothing depends, control of the place where mosquitoes develop, and larvae monitoring activity are predicted to be a trigger factor for dengue cases.
Study related to dengue infection by applying the PRECEDE-PROCEED model was conducted by Chanyasanha, Guruge and Sujirarat (2015) who analyzed the factors that influence the behavior of preventing dengue infection. In contrast to these studies, in this study the purpose of using the PRECEDE-PROCEED model is to describe and analyze risk factors for dengue fever through path analysis, so that factors can be identified, both directly and indirectly.
SUBJECTS AND METHOD 1. Research Design
This was a case-control study conducted in Sukoharjo, Central Java, from May to July 2018.
Population and samples
A sample of 200 study subjects were taken from 8 sub-districts using fixed disease sampling, consisting of 50 people who had suffered from dengue fever and 150 people who had never had dengue fever. The dengue fever data obtained from Sukoharjo District Health Office.
Research Variables
The dependent variable was dengue fever. The independent variables were environmental sanitation, preventive behavior, intention, self-efficacy, attitude, education level, and family income.
Operational Definition of Variables
Dengue fever was defined as case of dengue infection reported by the Sukoharjo District Health Office (including case originating from Puskesmas and Hospitals). Environmental sanitation is rural environmental sanitation in the form of a percentage of healthy home percentage taken from the local health centers report. Preventive behavior is a behavior to prevent the proliferation of mosquito larvae and protect themselves from adult mosquito bites, according to Circular No. PM.01.11/ MENKES/591/2016 concerning Implementation Eradication of 3M Plus Mosquito Nests.
Intention was defined as the tendency to prevent and control dengue fever by means of 3M Plus (drain and close water reservoirs, recycle used goods that have the potential to hold water, and make additional efforts that are useful to protect them-selves from mosquito bites). The measurement scale was continuous, but for the purpose of data it was transformed into dichotomous, coded 0 for low intention and 1 for strong intention.
Self-efficacy was the belief in the ability to carry out preventive behavior, which is owned by the subject. The measurement scale was continuous, but for the purpose of data it was transformed into dichotomous, coded 0 for low self-efficacy and 1 for strong self-efficacy.
Attitude was interpreted as the study subject's response to prevent and control dengue fever. The measurement scale was continuous, but for the purpose of data it was transformed into dichotomous, coded 0 for negative attitude and 1 for positive attitude.
Education level was defined as the highest level of formal education achieved by the study subject. The measurement scale was categorical, but for the purpose of data analysis, it was transformed into dichotomous, coded 0 for <senior high school and 1 for ≥senior high school.
Family income was defined as the average amount of family income every month in rupiah. The measurement scale was continuous, but for the purpose of data analysis, it was transformed into dichotomous, coded 0 for <Rp 2,000,000 and 1 for ≥Rp 2,000,000.
Data Analysis
Univariate analysis was used to describe the frequency distribution and characteristics of study subjects. Furthermore multivariate analysis using path analysis was carried out to determine the direct or indirect influence in the relationship between study variables.
Research Ethics
The ethical clearance in this study was obtained from the Ethics Commission for Health Research, Faculty of Medicine, SebelasMaret University, Surakarta No 47 / UN27.6 / KEPK / 2018.
RESULTS

The characteristic of study subjects
Characteristics of study subjects are described in Table 1 . The proportion of study subjects with age less than or more than 36 years is almost the same. Meanwhile, based on the gender, most of the study subjects were women. As many as 2/3 of the samples reached education ≥senior high school and had family income ≥Rp 2,000,000. 
Path Analysis
Multivariate analysis with path analysis model was carried out using STATA 13. The path analysis model was made in accordance with the application of the PRECEDE-PROCEED model in the framework of the research concept, illustrated in Figure 1 .
Variables in the model consisted of 6 endogenous variables and 2 exogenous variables. The degree of freedom (df) is 15 which means that df is over identified so that the path analysis can be carried out.
Dengue fever was directly affected by environmental sanitation and preventive behavior. The risk of getting dengue fever decreased with good environmental sanitation (b= -1.32, 95% CI= -2.09 to -0.54, p= 0.001) and better preventive behavior (b= -2.61, 95% CI= -3.54 to -1.67, p<0.001).
Dengue fever was indirectly affected by intention, attitude, self-efficacy, education, and family income.
Good environmental sanitation increased with high family income ≥Rp 2,000,000 (b= 0.51, 95% CI= -0.06 to 1.09, p= 0.080). High family income increased dengue fever prevention behavior (b= 0.63, 95% CI= 0.01 to 1.24, p= 0.047).
Dengue fever preventive behavior was associated with intention. Strong intention to prevent dengue fever increased the likelihood of having better prevention behavior (b= 1.39, 95% CI= 0.77 to 2.01, p<0.001).
Intention to prevent dengue fever was affected by strong self-efficacy (b= 0.75, 95% CI= 0.09 to 1.40, p= 0.024) and positive attitude (b= 1.87, 95% CI= 1.21 to 2.52, p<0.001).
Attitude was affected by education level ≥senior high school (b= 1.05, 95% CI= 0.45 to 1.65, p= 0.001). High family income increased with high education level (b= 1.87, 95% CI = 1.23 to 2.50, p <0.001). Martini et al. (2018) stated that dengue infection was affected by a low level of hygiene and poor sanitation. In addition to these environmental factors, some behaviors also contributed to the occurrence of dengue infection cases. As reported by Nurrochmawati et al. (2017) , which stated that having an open water reservoirs and the habit of hanging clothes was positively increased the risk of dengue infection.
DISCUSSION
The correlation of environmental factors and behavioral factors with dengue infection cases was also stated by Brady et al. (2014) , based on the investigation conducted in Brazil. The results of the investigation concluded that the behaviors of storing water at home and lack of basic sanitation were significantly correlated to dengue infection cases in the hospital.
The PRECEDE-PROCEED model was a model used for planning and evaluating health behavior change programs. This model was not only described the determinant of a condition (outcome) but also explained how an intervention could affect the determinants and outcomes (Glanz, Rimer and Viswanath, 2008) . The application of the PRECEDE-PROCEED model in this study was actually not in accordance with the purpose of modeling, but it was expected to be a guide for the implementtation of behavior change programs for the prevention and the control of dengue fever.
Some of the constructs of the PRECEDE-PROCEED model in this study were predisposing and enabling factors that were predicted to have an effect on environmental sanitation and the preventive behavior of dengue fever. Predisposing factors were the characteristics of a person who allowed him/her to behave, which in this study were attitude, self-efficacy, intention and educational level variables. The enabling factor in this study was described as a family income variable, which was a factor that allowed a person to take preventive action of dengue fever, or also a factor that directly affected the environmental sanitation. Furthermore, the path analysis used in this study provided an overview of the relationships between variables in these factors.
Socio-economic status in the form of educational levels, types of work, and income that correlate with each other would eventually have an effect on health. This was possible because of its relation to material resources. In addition, people with a high level of education were more likely to have high income and a healthy lifestyle (Calixto and Anaya, 2014) .
The results of the analysis in this study indicated a correlation between the level of education and family income with dengue fever cases. This was in accordance with a study by Abeyewickreme et al. (2012) , which stated thatthe incidence of dengue infection was positively correlated with the level of education. Educated society reduced the risk of dengue infection. This might be due to increased awareness and ability to conduct preventive practices.
Meanwhile, family income indirectly affected the cases of dengue fever through environmental sanitation and preventive behavior. Family income in its effect on dengue fever cases was related to the choice of place to live, because the place with dense population and housing, inadequate housing materials, and the age of the house played a role in the high distribution of Aedesaegypti mosquitoes (Sallam et al., 2017) . House owners with high income tend to live in a better place, which was clean and not dense, they might also tend to pay for cleaning services so that their environmental sanitation was well maintained (Alobuia, Missikpode and Aung, 2015) .
Family income in the results of the analysis of this study was related to the preventive behavior of dengue fever. High family income increased preventive behavior. This condition might be caused by several aspects of preventive behavior that require costs, such as the use of mosquito repellent, the maintenance of mosquito repellent plants and larvae or the use of irrigation systems with pipes in the house so that there were no more water reservoirs. The result of this study was in accordance with the statement of PazSoldán et al. (2015), which stated that high socio-economic status was related to prevention practices that required costs, such as mosquito spray.
A clearer correlation between education level and family income with dengue fever cases in this study was described through intermediary variables in the form of attitudes, intentions, preventive behavior, and environmental sanitation.
The level of education and socioeconomic status were related to the knowledge about dengue infection and its preventive behavior. Someone who was attending school for ≥7 years has a tendency to do better preventive practices (Paz-Soldán et al., 2015) . In Indonesia, the education period was ≥ 12 years and family income above the regional minimum wage (RMW) was considered to have better preventive behavior (Kusumawati and Mudigdo, 2016) . Meanwhile, knowledge and low level of education significantly affected the poor preventive practice of dengue fever (Saied et al., 2015) . Different findings were presented by Alobuia et al. (2015) , who stated that there wasno significant results in the relationship between knowledge or level of education with preventive practices of mosquitoborne diseases. In addition, Alyousefi et al. (2016) stated thatlevel of education and employment was not a bad predictor of dengue preventive behavior, this was due to high literacy rates in the society Different from the various previous statements, in this study, the relationship between the level of education and the preventive behavior of dengue fever was an indirect relationship which involved attitude, self-efficacy, and intention factors. The significant effect between the level of education and attitudes on dengue fever was reported by Al-Dubai et al. (2013) . Subjects who have a higher level of education tend to have a positive attitude and implement good preventive behavior (Dhimal et al., 2014) . In accordance with this result, in this study, the level of education also directly affected the attitude. Subjects with high level of education (≥High School) were more likely to have good attitude by 1.05 times than subjects with low level of education.
A positive attitude related to dengue prevention efforts was related to the practice of controlling mosquito larvae regularly (Mohamad et al., 2014; Sayavong et al., 2015) . However, having a good attitude did not mean that someone would be motivated to have good behavior (Mayxay et al., 2013) . Therefore, the effect of attitudes on the preventive behavior of dengue fever in this study was not assessed directly, but through the intention as an intermediary variable.
The results of the analysis in this study indicated a positive correlation between attitudes and intentions to behave. This was supported by the results of the study done by Harapan et al. (2016) , which stated thata good attitude for the prevention of dengue was related to intention which was reflected in the willingness to participate in the research of dengue.The correlation between attitude and intention was also showed by Tickner et al. (2010) , based on their study, positive parental attitudes which related to the benefits of immunization were the reliable predictors of the intention to conduct MMR immunization.
A good intention to prevent dengue fever was also supported by self-efficacy. The level of a person's self-efficacy would determine his/her ability to feel, think, be motivated, and behave (Bandura, 1977) .
The risk factors for dengue fever observed in this study only included individual and physical environmental factors, while the social environment which also has the possibility to increase the risk of dengue fever has not been accommodated. Nevertheless, this study showed significant results regarding the effect of socioeconomic factors including educational level, family income, individual factors, and environmental factors on dengue fever cases.
The risk of dengue fever cases was decreased with good environmental sanitation and good preventive behavior. Good environmental sanitation was associated with high level of education and high family income. Meanwhile, good preventive behavior for dengue fever was associated with high level of education and income, as well as positive attitudes, and high self-efficacy and intentions. 
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